Objective: To investigate the effect of low molecular weight heparin sodium combined with magnesium sulfate in the treatment of patients with severe preeclampsia. Study Design: An experimental study. Place and Duration of Study: The Department of Obstetrics and Gynecology, The Affiliated Hospital, North China University of Science and Technology, from April 2016 to July 2017. Methodology: Patients with severe preeclampsia were randomly divided into observation group (52 cases) and control group (51 cases). In the control group, magnesium sulfate were used, but in observation group low molecular weight heparin sodium were added. After treatment of 7 days, serum TGF-1, VCAM-1, ES levels and endothelial function markers of NO and ET-1 changes were compared between the two groups.The delivery status after treatment was observed in both groups. Results: After treatment of 7 days, serum TGF-1 and NO levels in the observation group were higher than those in control group (both p<0.001), and VCAM-1, ES, ET-1, ET-1/NO levels in observation group were lower than those in control group (all p<0.001). Among the patients who delivered live births, observation group had a longer delivery gestation age after treatment than that of control group (p=0.038); placental quality, body mass and 1 minute Apgar score of surviving newborns in observation group were all higher than those in control group (all p<0.001). Conclusion: Low molecular weight heparin sodium combined with magnesium sulfate may improve the prognosis of neonates by reducing the infiltration ability of cytotrophoblasts and regulating endothelial cell function.
INTRODUCTION
Severe preeclampsia occurs after 20 weeks of gestation. The clinical signs are mainly hypertension and proteinuria. 1 The pathogenesis of severe preeclampsia is not yet clear, and it may be related to abnormal cytotrophoblast invasion, vascular endothelial injury, and genetic factors. 2, 3 The basic pathological changes in severe preeclampsia are systemic arteriole spasm and endothelial dysfunction, which can result in reduced perfusion of heart and blood vessels, liver, kidney, brain and target organs, and related complications. 4, 5 Severe preeclampsia is one of the major causes of the current maternal and neonatal impairment.
Magnesium sulfate is a common treatment for the prevention of severe preeclampsia from developing into eclampsia. It has the effect of spasmolysis and eclampsia control. 6 However, the effective concentration of magnesium ions in the blood for treatment is very narrow, and high blood magnesium ion concentration will lead to respiratory, liver, and kidney function damage and even sudden death. Therefore, magnesium sulfate cannot be applied for long or in a large quantity. 7 Low-dose low molecular weight heparin sodium can improve microcirculation and has now been used in the clinical treatment of patients with preeclampsia. 8, 9 Currently, there is little research on the effect of low molecular weight heparin sodium combined with magnesium sulphate treatment on serum transforming growth factor-1 (TGF-1), vascular cell adhesion molecule-1 (VCAM-1), and E-selectin (ES) levels and effects of endothelial function in patients with severe preeclampsia.
In view of this, this study was carried out research to determine the effects of treatment of severe preeclampsia with low molecular weight heparin sodium combined with magnesium sulfate. 2016 to July 2017. Inclusion criteria were patients that met the diagnostic criteria for early-onset severe preeclampsia, patients without serious cardiovascular diseases, liver, kidney, lung or other organ diseases, with singleton pregnancy. Exclusion criteria were patients combined with other diseases during pregnancy such as heart disease, diabetes, serious blood system, endocrine system or immune system diseases, those with diseases that may affect the observation indicators of this study, and patients who were expected to undergo delivery or surgery within 24 hours. The study was reviewed and approved by the Hospital Medical Ethics Committee, and patients and their families signed informed consent. All patients were randomly divided into the observation group (52 cases) and the control group (51 cases).
Both groups of patients were routinely given adequate rest, antihypertensive treatment, moderate oxygen inhalation, dilatation, diuretics, fetal lung maturation, and diet adjustment after admission. At the same time, patients in the control group received low dose intravenous magnesium sulfate. The first dose of intravenous infusion was 20 mL of 25% magnesium sulfate mixed with 100 mL of 5% dextrose injection completed in one hour. Then intravenous infusion of 60 mL of 25% magnesium sulfate mixed with 500 mL of 5% dextrose injection was conducted at a rate of 1.5 to 2.0 g/h. The next day, a dose of 15.0 g of magnesium sulfate was maintained for intravenous administration. The treatment was continued for 7 days. On the basis of the control group, patients in the observation group were given subcutaneous intraperitoneal injection of low molecular weight heparin at a dose of 5000 U/time, once/day for 7 days, and stopped at 24 hours before termination of pregnancy. The heart rate, blood pressure, fetal heart rate, and 24-hour urine volume during the treatment were closely observed in both groups of patients. Pregnancy was terminated when appropriate. The treatment of spasmolysis, dilatation, diuresis, etc. was given for 1 to 7 days, according to the patient's condition.
After treatment for seven days, 5 mL morning fasting venous blood was collected from the two groups of patients, and serum was obtained by centrifugation. Serum TGF-1, VCAM-1, ES levels and endothelial function markers ET-1 were determined by enzymelinked immunosorbent assay; NO level was measured using the nitrate reductase method. The delivery status of the two groups of pregnant women were observed and compared, including the number of gestational weeks at the time of delivery, the number of postpartum neonatal deaths, the body mass of surviving newborns, the quality of the placenta, and the 1min Apgar score of surviving newborns. SPSS 23.0 software is adopted for data statistical analysis, measurement data shows in mean ±SD, examined by independent sample t-test. Enumeration data is represented by n (%), and X2 test is adopted to examine them. P<0.05 means there is statistical significance in the difference.
RESULTS
The 103 patients were aged 24-35 years, with the average of 29.53 ±3.41 years, and average gestational age of 34.46 ±2.75 weeks.
After treatment for seven days, serum TGF-1 level was higher in the observation group than that in the control group (p<0.001); and VCAM-1 and ES levels were lower than those in the control group (p<0.001 for both), as shown in Table I .
After treatment for seven days, serum NO in the observation group was higher than that in the control group (p<0.001); and ET-1 and ET-1/NO were lower than those in the control group (all p<0.001), as shown in Table II .
Five (9.62%) cases of neonatal death occurred in the observation group and 11 (21.57%) cases occurred in the control group. The neonatal mortality rate in the observation group was lower than that in the control group, but there is no statistical difference between them (p=0.094). Among the patients who delivered live births, the observation group had a longer delivery gestation age after treatment than that of the control group (p=0.038); placental quality, body mass and 1-minute Apgar score of surviving newborns in the observation group were all higher than those in the control group (all p<0.001), as shown in Table III .
DISCUSSION
Due to the early onset of severe preeclampsia, severe illness, and being accompanied by more complications, its treatment is still one of the more difficult questions for obstetricians. On one hand, in order to improve the neonatal survival rate, it is necessary to prolong the pregnancy time as much as possible. On the other hand, due to the development of the disease, early termination of pregnancy has to be chosen. 10, 11 Therefore, it is particularly important to choose a treatment that can completely improve the hypertension during pregnancy. Now clinical treatment of severe preeclampsia includes antihypertensive drugs, spasmolysis by magnesium sulfate and anticoagulation by low molecular weight heparin. 12, 13 In this study, low molecular weight heparin sodium combined with magnesium sulfate was used to treat severe preeclampsia in pregnant women. There was no statistically significant difference between observation group and control group with respect to the neonatal mortality rate. In the observation group, the postoperative gestational age, placental quality, body mass and 1-minute Apgar score of surviving newborns were better than those in the control group. This suggests that the combination of low molecular weight heparin sodium and magnesium sulfate has a significant effect, and the neonatal prognosis is good.
TGF-1, synthesised by a variety of tissue cells, can regulate cell growth and differentiation. It is an immunosuppressive factor that can inhibit the production of local immune responses. 14,15 VCAM-1 is a member of the immunoglobulin superfamily and is not expressed in the resting state. It is mainly present in cytokineactivated vascular endothelial cells and mediates the adhesion of lymphocytes and leukocytes to vascular endothelial cells. 16, 17 E-selectin (ES) is only expressed on the surface of endothelial cells activated by cytokines. Under the pathological condition, injured endothelial cells can lead to over-expression of E-selectin, and the secretion of local TGF-1 has an inhibitory effect on the expression of E-selectin. 18 Studies have shown that TGF-1, VCAM-1 and E-selectin (ES) are involved in the development of preeclampsia. 19 The results of this study shows that after treatment, serum TGF-1 level is higher in the observation group; than that in the control group and VCAM-1 and ES levels are lower in the observation group than those in the control group. This suggests that the combination therapy of low molecular weight heparin sodium and magnesium sulfate can inhibit the local immune response of the placenta, weaken the infiltration ability of cytotrophoblasts, and reduce vascular endothelial injury.
Previous studies have confirmed severe endothelial dysfunction in patients with severe preeclampsia. 20 Vascular endothelial cells can synthesise ET-1 and NO. NO is synthesised by L-arginine under the action of NO synthase and nicotinamide adenine dinucleotide phosphate. Acting as an endothelium-derived relaxing factor, NO activates the guanylate cyclase in arteries and increases expression of intravascular cyclic guanosine monophosphate, and hence vasodilation. 21 However, ET-1 can antagonise NO and cause strong contraction of blood vessels. 22 The ratio of ET-1/NO plays an important role in maintaining the dilatation and constriction of the vessels. The results of this study show that after treatment, serum NO level in the observation group is higher than that in the control group, and ET-1 and ET-1/NO are lower than those in the control group. This shows that combination treatment with low molecular weight heparin sodium and magnesium sulfate can more effectively increase NO expression and decrease ET-1 expression and regulate ET-1/NO ratio in patients with severe preeclampsia compared to treatment with magnesium sulfate alone, so that it is even more beneficial in improving the condition of patients with severe preeclampsia.
CONCLUSION
The effect of low molecular weight heparin sodium combined with magnesium sulfate in the treatment of severe preeclampsia is better than the effect of using magnesium sulfate alone. Low molecular weight heparin sodium combined with magnesium sulfate may improve the prognosis of neonates by reducing the infiltration ability of cytotrophoblasts and regulating endothelial cell function.
